Patients with a chronic demyelinating polyneuropathy associated with a paraproteinaemia or leukodystrophy or who had other possible causes for neuropathy, such as diabetes mellitus, were excluded.
Chronic inflammatory demyelinating polyneuropathy (CIDP) has close clinical and pathological resemblances to the GuillainBarre syndrome but pursues a chronic progressive or chronic relapsing course.l" In recent years a number of patients have been described with a multifocal central nervous system (CNS) disorder, the clinical features of which resemble multiple sclerosis (MS),"7 in association with CIDP. The frequency of this association is not known. in the normal subject, to be about 0 4 ms from conduction in the roots'0 and therefore correction of normative data is necessary where there is slowing of peripheral motor conduction. Proximal root conduction time was calculated as 10 ms for motor conduction velocity (neck-wrist) of 30 ms -' and 1 5 ms for 20 ms' -giving upper limits of CMCT of8-9 ms and 9 4 ms respectively.
Results

Clinicalfeatures
The duration of illness ranged from 1 to 22 (mean 5 6) years. The clinical course was relapsing and remitting in 17, and chronic progressive in 13. In three of the latter, spontaneous improvement occurred with a monophasic course. The mean age of onset in the relapsing cases was 25-1 years and 43-7 years in the chronic progressive cases (excluding the three patients with a monophasic course with spontaneous improvement). Fourteen presented with weakness, four with combined weakness and sensory loss, nine with sensory disturbance and one with dysphonia. At some stage in the course of the illness, distal limb weakness was present in all and sensory disturbance was present in 20. Spontaneous pain was a complaint in 10 and upper limb postural tremor was observed in nine patients. Abnormalities of the cranial nerves were encountered in 16. Enlargement of peripheral nerves was noted only in three patients.
Evidence of involvement of the CNS was obtained in five (possibly six) cases: two had extensor plantar responses (Cases 1, 4; see table), one had an acute brainstem disturbance (Case 7; case 2, Waddy et al"), one showed downbeat nystagmus (Case 27) and one had sensory loss in the legs and lower trunk with an upper sensory level (Case 20). A further patient had generally exaggerated tendon reflexes but no other evidence of corticospinal tract damage (Case 3).
A possible precipitating event in association with one or more clinical episodes was noted in nine patients. These were smallpox vaccinations in two, pregnancy in two and nonspecific infections in the other five.
Nerve conduction studies were performed in all 30 patients. Motor conduction velocities were reduced in all (table) Oligoclonal IgG bands were present in four patients. Only one of these had clinical evidence of CNS involvement (Case 1, table). Nerve biopsies were abnormal in the 18 cases in which they were obtained and showed a mixed pattern of demyelination and axonal loss. Minor hypertrophic changes were frequent but prominent "onion bulb" changes were seen in only two patients. Focal infiltrates of inflammatory cells were present in only two cases, but occasional mononuclear cells (monocytes and lymphocytes) were observed in the endoneurium in a number of the patients.
Magnetic resonance imaging Fourteen out of the 28 patients had an abnormal MRI scan; of these, nine were aged 49 years or less. In the five older patients there were multiple discrete white matter lesions and irregular periventricular lesions in two (Cases 4, 11), smooth periventricular changes with multiple discrete cerebral white matter lesions in two (Cases 12, 27) and only discrete cerebral white matter lesions in one patient (Case 2). There was a brainstem lesion in one patient (Case 11).
In the nine younger patients, discrete cerebral lesions without periventricular changes were present in two (Cases 3, 9). The remaining seven patients (Cases 1, 5-8, 10, 28) all had irregular periventricular lesions of variable severity (fig 1) . Additional discrete lesions within the cerebral white matter were seen in five of these seven patients (not seen in Cases 1 and 28). Lesions in the brainstem were seen in three patients (Cases 1, 5, 7) . Lesions within the cerebellar hemisphere were present only in Case 7. Nine of the 14 patients with abnormal cranial MRI had cranial nerve lesions at some time during their illness, compared with eight out of 14 with normal MRI. Clinical evidence of CNS involvement was seen in four of the 14 with abnormal MRI but only in one of the 14 with normal MRI.
Oligoclonal IgG bands were detected in the CSF in three out of the 14 patients with abnormal MRI findings but only in one of 14 with normal MRI.
Central motor conduction time An attempt was made to measure CMCT in 23 of the 30 patients. The technique employed requires the ability to record a reproducible evoked muscle action potential from abductor digiti minimi on ulnar nerve stimulation. In four patients the degree of conduction block or denervation, or both, was such that this was not possible and CMCT therefore could not be assessed. Recordings were accordingly obtained from 18 patients and of these, six were abnormal. The most common abnormality was a moderate prolongation of latency (fig 2) which was unilateral in Cases 3, 11, 16 and 21 and bilateral in Cases 9 and 23. The amplitude of the evoked muscle action potential following magnetic brain stimulation was not a helpful parameter. The potential was frequently dispersed and of low amplitude, but identical in morphology to that obtained from cervical root stimulation and therefore reflecting the peripheral conduction abnormality (fig 3) .
When the CMCT results were compared with the MRI findings, seven of the 14 patients with abnormal MRI also had CMCT recordings; of these, three were abnormal. Of the 14 patients with normal MRI, 11 had CMCT recordings of which three were abnormal. In the five patients with clinical evidence of CNS disease, a normal result was obtained in both of the two cases in which CMCT was measured. The main purpose of this study was to assess the frequency of CNS involvement in CIDP. No cases with florid evidence of this, similar to those described by Thomas et al5 and Rubin et al7 were found. Minor CNS signs were encountered in five and were possibly present in one further case. In our series, cranial nerve involvement was found in 60%, which is higher than in previous series. It was not always possible on clinical grounds to be certain whether this was the result of brainstem or extra-axial involvement. The occurrence of focal cranial nerve lesions in CIDP related both to CNS and peripheral lesions has been reported. " MRI abnormalities were no commoner in the present patients who had cranial nerve involvement than in those who did not.
Mendell et al, 6 Pakanlis et al 3 and Barohn et al 14 found that six out of 18 patients had abnormalities on MRI and that four of these also had clinical evidence of disease. However, four of the six were over 50 years of age and three over 70. In view of the high incidence of MRI abnormalities in older patients, these findings have to be interpreted with caution.
The nature and distribution of the MRI abnormalities found in the present series is of some importance. In six out of nine patients aged under 50 years there were irregular periventricular lucencies as well as other lesions within the brain. These appearances, although nonspecific, are indistinguishable from those seen in MS. In two out of these nine patients there were no periventricular lesions. This pattern of abnormality, which is even less specific, may also be encountered in MS. Of the older patients with abnormal MRI examinations, two out of five had smooth periventricular lesions of a type more frequently associated with vascular change than demyelination. This type of abnormality, sometimes combined with discrete lesions elsewhere in the brain, is also seen in some normal subjects and is of increasing frequency with age. Nevertheless, there was clinical evidence of CNS involvement in four of the patients with abnormal MRI findings but only in one of those without detectable abnormalities.
MRI and CMCT have both been available for some years, but this is the first time that they have been applied together systematically for the investigation of CNS involvement in CIDP. In our series, although some 
